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n Stuctures of the reduced and mercury-bound forms of
MerP, the periplasmic protein from the bacterial
mercury detoxification system. Ruth A Steele and
Stanley J Opella (1997). Biochemistry 36, 6885–6895.
Bacteria carrying plasmids with the mer operon can transport
Hg2+ across the cell membrane into the cytoplasm where it is
reduced to Hg. The structures of the reduced and mercury-
bound forms of merP, which binds Hg2+ and transfers it to the
membrane transport protein merT, have been determined by
NMR spectroscopy. The 72-residue merP protein has two α
helices overlaying a four-stranded antiparallel β sheet.
Structural differences between the reduced and mercury-
bound forms of merP are restricted to the metal-binding loop.
10 June 1997, Biochemistry
n Structural and functional analysis of the mitotic
rotamase Pin1 suggests substrate recognition is
phosphorylation dependent. Rama Ranganathan, Kun
Ping Lu, Tony Hunter and Joseph P Noel (1997). Cell 89,
875–888.
The human rotamase or peptidyl-prolyl cis–trans isomerase
Pin1 is a conserved mitotic regulator required for the G2→M
transition of the eukaryotic cell cycle. The authors have
determined the 1.35 Å crystal structure of Pin1 complexed
with an Ala–Pro dipeptide. The crystal structure as well as pH
titration studies and mutagenesis suggest a catalytic
mechanism that includes general acid-base and covalent
catalysis during peptide bond isomerization. 
13 June 1997, Cell
n Structure of an enzyme required for aminoglycoside
antibiotic resistance reveals homology to eukaryotic
protein kinases. Wai-Ching Hon, Geoffrey A McKay, 
Paul R Thompson, Robert M Sweet, Daniel SC Yang,
Gerard D Wright and Albert M Berghuis (1997). Cell 89,
887–895.
Bacterial resistance to aminoglycoside antibiotics is achieved via
phosphorylation, adenylylation or acetylation of the antibacterial
agent. The aminoglycoside kinase, APH(3′)-IIIa, catalyzes the
phosphorylation of a broad spectrum of aminoglycoside
antibiotics. The crystal structure of this enzyme complexed with
ADP was determined at 2.2 Å resolution. The three-dimensional
fold of APH(3′)-IIIa reveals a striking similarity to eukaryotic
protein kinases despite little sequence homology.
13 June 1997, Cell
n Cocrystal structure of the messenger RNA 5¢ cap-
binding protein (eIF4E) bound to 7-methyl-GDP.
Joseph Marcotrigiano, Anne-Claude Gingras, Nahum
Sonenberg and Stephen K Burley (1997). Cell 89,
951–961.
Eukaryotic mRNA translation initiation involves assembly of a
large protein–RNA complex that directs the ribosome to the
initiation codon. The crystal structure of the eukaryotic
translation initiation factor 4E (eIF4E), bound to 7-methyl-
GDP is described at 2.2 Å resolution. eIF4E recognizes 5′ 7-
methyl-G(5′)ppp(5′)N mRNA caps during the rate-limiting
initiation step of translation. The protein resembles a cupped
hand and consists of a curved, eight-stranded, antiparallel β
sheet, backed by three long α helices. 7-Methyl-GDP binds in
a narrow cap-binding slot on the molecule’s concave surface.
13 June 1997, Cell
n Crystal structure of a pol a family replication DNA
polymerase from bacteriophage RB69. J Wang, AKMA
Sattar, CC Wang, JD Karam, WH Konigsberg and 
TA Steitz (1997). Cell 89, 1087–1099.
The 2.8 Å resolution crystal structure of the bacteriophage
RB69 gp43, a member of the eukaryotic pol α family of
replicative DNA polymerases, shares some similarities with
other polymerases but shows many differences. The location of
one of the three carboxylates required for nucleotidyl transfer,
the structures of the fingers and thumb domains, and the
location of the editing 3′–5′ exonuclease domain differ from
other polymerase structures.
27 June 1997, Cell
n Crystal structure and mechanism of human L-arginine:
glycine amidinotransferase: a mitochondrial enzyme
involved in creatine biosynthesis. Andreas Humm, Erich
Fritsche, Stefan Steinbacher and Robert Huber (1997).
EMBO J. 16, 3373–3385.
L-Arginine: glycine amidinotransferase (AT) catalyses the
formation of guanidinoacetic acid, the immediate precursor of
creatine. A telluromethionine derivative was used in sequence
assignment. The structure of AT reveals a new fold with
fivefold pseudo-symmetry of circularly arranged ββαβ
modules. These enclose the active-site compartment, which is
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n See the Minireview article by Gabriele Varani in the 15 July issue of Structure (volume 5:855–858).
accessible only through a narrow channel. A reaction
mechanism with a catalytic triad Cys–His–Asp is proposed on
the basis of substrate and product bound states.
16 June 1997, The EMBO Journal
n Crystal structure of human glyoxalase I — evidence for
gene duplication and 3D domain swapping.
Alexander D Cameron, Birgit Olin, Marianne Ridderström, 
Bengt Mannervik and T Alwyn Jones (1997). EMBO J 16,
3386–3387.
The zinc metalloenzyme glyoxalase I catalyses the
glutathione-dependent inactivation of toxic methylglyoxal.
Each monomer of the dimeric enzyme consists of two similar
domains, in which 3D domain swapping of the N- and C-
terminal domains has resulted in the active site being situated
in the dimer interface, with the inhibitor and essential zinc ion
interacting with sidechains from both subunits. There is no
structural homology to other glutathione-linked proteins. 
16 June 1997, The EMBO Journal
n Structure of the PH domain and Btk motif from
Bruton’s tyrosine kinase: molecular explanations for
X-linked agammaglobulinaemia. Marko Hyvönen and
Matti Saraste (1997). EMBO J. 16, 3396–3404.
Bruton’s tyrosine kinase (Btk) is an enzyme involved in
maturation of B cells. The N-terminal part of Btk contains a
pleckstrin homology (PH) domain and a Btk motif. The crystal
structure of this N-terminal fragment shows that, although the
PH domain is similar to those published previously, the Btk
motif has a novel fold which is held together by a zinc ion
bound by three conserved cysteines and a histidine. The Btk
motif packs against the second half of the β sheet of the PH
domain, forming a close contact with it.
16 June 1997, The EMBO Journal
n Crystal structure of an oligomer of proteolytic
zymogens: detailed conformational analysis of the
bovine ternary complex and implications for their
activation. FX Gomis-Rüth, M Gómez-Ortiz, J Vendrell, S
Ventura, W Bode, R Huber and FX Avilés (1997). J. Mol.
Biol. 269, 861–880.
The pancreas of ruminants secretes a 100 kDa noncovalent
ternary complex of procarboxypeptidase A, and the proforms of
chymotrypsin C and proteinase E. The crystal stucture of the
bovine complex has been determined at 2.35 Å resolution.
Procarboxypeptidase A takes a central position, with
chymotrypsinogen C and proproteinase E attached to different
surfaces. 
27 June 1997, Journal of Molecular Biology
n Three-dimensional organization of a human water
channel. Anchi Cheng, AN van Hoek, M Yeager, 
AS Verkman and AK Mitra (1997). Nature 387, 627–630.
Aquaporins (AQP) are integral membrane proteins that
facilitate water transport in eukaryotes and prokaryotes. The
three-dimensional structure of human erythrocyte AQP1 was
determined at 7 Å resolution in the membrane plane by
electron crystallography of frozen hydrated two-dimensional
crystals. The structure has a twofold axis of symmetry located
in the hydrophobic core of the bilayer, which is consistent with
bidirectional transport. The AQP1 monomer is composed of six
membrane-spanning, tilted, α helices. These helices form a
barrel that encloses the water-selective channel. (Similar
results are reported in the same issue: Thomas Walz, Terhusia
Hirai, Kazuyoshi Murata, J Bernard Heymann, Kaoru
Mitsuoka, Yoshinori Fujiyoshi, Barbara L Smith, Peter Agre
and Andreas Engel, Nature 387, 627–630.)
5 June 1997, Nature
n Crystal structure of the complex between human
CD8aa and HLA-A2. George F Gao, José Tormo, Ulrich
Gerth, Jessica R Wyer, Andrew J McMichael, 
David I Stuart, John I Bell, E Yvonne Jones and 
Brent K Jackobsen (1997). Nature 387, 630–634.
The dimeric cell-surface glycoprotein CD8 stabilizes the
interaction of the T-cell antigen receptor (TCR) with major
histocompatibility complex (MHC) class I in complex with
peptide by binding to the class I molecule. This paper
describes the crystal structure of a complex between CD8αα
and the human MHC molecule HLA-A2 with bound peptide.
Interactions include a flexible loop of HLA-A2 clamped
between the complementarity-determining region (CDR)-like
loops of the two CD8 subunits in the classic manner of an
antibody–antigen interaction. Binding of CD8 and TCR to
HLA-A2 appears to be structurally independent.
5 June 1997, Nature
n Structure of human IgM rheumatoid factor Fab bound to
its autoantigen IgG Fc reveals a novel topology of
antibody–antigen interaction. Adam L Corper, Maninder K
Sohi, Vincent R Bonagura, Michael Steinitz, Royston Jefferis,
Arnold Feinstein, Dennis Beale, Michael J Taussig and Brian
J Sutton (1997). Nat. Struct. Biol. 4, 374–381.
Rheumatoid factors are the characteristic autoantibodies of
rheumatoid arthritis, which bind to the Fc regions of IgG
molecules. The authors report the crystal structure of the Fab
fragment of a IgM rheumatiod factor (RF-AN) complexed with
human IgG4 Fc. This is the first structure of an
autoantibody–autoantigen complex. The antibody residues
involved in autorecognition are all located at the edge of the
conventional combining-site surface, leaving much of the latter
available, potentially, for recognition of a different antigen.
May 1997, Nature Structural Biology
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n Structure of the hepatitis C virus RNA helicase domain.
Nanhua Yao, T Hesson, M Cable, Z Hong, AD Kwong, 
HV Le and Patricia C Weber (1997). Nat. Struct. Biol. 4,
463–467.
Helicases are nucleotide triphosphate (NTP)-dependent
enzymes responsible for unwinding duplex DNA and RNA
during genomic replication. The 2.1 Å resolution structure of
the HCV helicase from the hepatitis C virus reveals a molecule
with distinct NTPase- and RNA-binding domains. The
authors propose a mechanism of helicase activity involving
initial recognition of the requisite 3′ single-stranded region on
the nucleic acid substrate by a conserved arginine-rich
sequence on the RNA-binding domain.
June 1997, Nature Structural Biology
n The structure of I-Crel, a group 1 intron-encoded
homing endonuclease. Patrick J Heath, Kathryn M
Stephens, Raymond J Monnat Jr and Barry L Stoddard
(1997). Nat. Struct. Biol. 4, 468–476.
The crystal structure of I-CreI provides the first view of a
protein encoded by a gene within an intron. This
endonuclease recognises a long DNA site, 20 basepairs in
length, and facilitates the lateral transfer of its intron. The
DNA-binding surface consists of four antiparallel β strands that
form a 20 Å wide groove over 70 Å long. The fold is different
from that of the TATA-binding protein, TBP. The conserved
LAGLIDADG motif, which is found in many mobile intron
endonucleases, maturases and inteins, forms a novel helical
interface and contributes residues to the active site.
June 1997, Nature Structural Biology
n A molecular clamp in the crystal structure of the
N-terminal domain of the yeast Hsp90 chaperone.
Chrisostomos Prodromou, S Mark Roe, Peter W Piper
and Laurence H Pearl (1997). Nat. Struct. Biol. 4,
477–482.
Hsp90 is a highly specific chaperone for many signal
transduction proteins. The crystal structure of the N-terminal
domain of the yeast Hsp90 reveals a dimer based on a highly
twisted sixteen-stranded β sheet, the topology of which
suggests 3D-domain-swapping. The opposing faces of the β
sheets in the dimer define a potential peptide-binding cleft,
suggesting that the N domain may serve as a molecular ‘clamp’
in the binding of ligand proteins. 
June 1997, Nature Structural Biology
n Solution structure of an rRNA methyltransferase
(ErmAM) that confers macrolide-lincosamide-
streptogramin antibiotic resistance. Liping Yu, 
Andrew M Petros, Arndt Schnuchel, Ping Zhong, 
Jean M Severin, Karl Walter, Thomas F Holzman and
Stephen W Fesik (1997). Nat. Struct. Biol. 4, 483–489.
The Erm family of methyltransferases is responsible for the
development of resistance to the macrolide-lincosamide-
streptogramin type B (MLS) antibiotics. These enzymes
methylate an adenine of 23S ribosomal RNA, thereby
preventing MLS antibiotics from binding to the ribosome. The
authors describe the NMR structure of ErmAM. The catalytic
domain is similar to that found in other methyltransferases. In
contrast, the substrate-binding domain adopts a novel fold
containing four α helices.
June 1997, Nature Structural Biology
n Crystal structure of the anti-bacterial sulfonamide drug
target dihydropteroate synthase. Aniruddha Achari,
Donald O Somers, John N Champness, Patrick K Bryant,
Jane Rosemond and David K Stammers (1997). Nat.
Struct. Biol. 4, 490–497.
Sulfonamides were amongst the first clinically useful
antibacterial agents to be discovered. The folate biosynthesis
enzyme, dihydropteroate synthase (DHPS), is the target of
sulfonamides, acting as analogues of one of the natural
substrates, p-aminobenzoic acid (pABA). The authors report
the crystal structure of E. coli DHPS at 2.0 Å resolution. The
single domain of 282 residues forms an eight-stranded α/β
barrel. The 7,8-dihydropterin pyrophosphate (DHPPP)
substrate binds in a deep cleft in the barrel, whereas
sulfanilamide binds closer to the surface. 
June 1997, Nature Structural Biology
n Solution structure of an extracellular domain containing
the WSXWS motif of the granulocyte colony-stimulating
factor receptor and its interaction with ligand.
Kazuhiko Yamasaki, Shoko Naito, Hiroyuki Anaguchi,
Tadayasu Ohkubo and Yoshimi Ota, (1997). Nat. Struct
Biol. 4, 498–504.
The authors determined the NMR structure of a ligand-
binding domain of the granulocyte colony-stimulating factor
(G-CSF) receptor, containing the WSXWS motif. The domain
consists of seven β strands with the fibronectin type III-like
topology seen in several cytokine receptors. The major ligand-
recognition site is on the FG loop just upstream of the
WSXWS sequence, and not on the BC loop which is mainly
used in the growth hormone system. 
June 1997, Nature Structural Biology
n Crystal structure of heat shock locus V (HslV) from
Escherichia coli. Matthias Bochtler, Lars Ditzel, Michael
Groll and Robert Huber (1997). Proc. Natl. Acad. Sci.
USA 94, 6070–6074.
Heat shock locus V (HslV) is the proteolytic core of the ATP-
dependent protease HslVU in Escherichia coli. It has sequence
similarity with the β type subunits of the eukaryotic and
archaebacterial proteasomes. Unlike these particles, which
display 72-point symmetry, it is a dimer of hexamers with 62-
point symmetry. The crystal structure of HslV at 3.8 Å
resolution shows that in spite of the different symmetry of the
particle, the fold and the contacts between subunits are
conserved. 
13 June 1997, Proceedings of the National Academy of
Science USA
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n Crystal structure of the homotetrameric DNA-binding
domain of Escherichia coli single-stranded DNA-
binding protein determined by multiwavelength X-ray
diffraction on the selenomethionyl protein at 2.9 Å
resolution. Srinivasan Raghunathan, Cynthia S Ricard,
Timothy M Lohman and Gabriel Waksman (1997). Proc.
Natl. Acad. Sci. USA 94, 6652–6657.
In the crystal structure of the tetrameric DNA-binding domain
each monomer is similar to an oligomer-binding fold. Two
monomers each contribute three β strands to a single six-
stranded β sheet to form a dimer. Two dimer–dimer interfaces
are observed within the crystal. One of these stabilizes the
tetramer in solution. The other interface promotes a
superhelical structure within the crystal that may reflect higher
order cooperative interactions. 
27 June 1997, Proceedings of the National Academy of
Science USA
n Crystal structure of human BPI and two bound
phospholipids at 2.4 Å resolution. Lesa J Beamer, 
Stephen F Carroll and David Eisenberg (1997). Science
276, 1861–1869.
Bactericidal/permeability-increasing protein (BPI) binds to and
neutralizes lipopolysaccharides from the outer membrane of
Gram-negative bacteria. The 2.4 Å resolution crystal structure
of human BPI shows a boomerang-shaped molecule formed by
two similar domains. Two apolar pockets on the concave
surface of the boomerang each bind a molecule of
phosphatidylcholine, primarily by interacting with their acyl
chains, suggesting how the protein binds lipopolysaccharide.
20 June 1997, Science
n The structure of enzyme IIAlactose from Lactococcus
lactis reveals a new fold and points to possible
interactions of a multicomponent system. Piotr Sliz,
Roswitha Engelmann, Wolfgan Hendstenberg and Emil F
Pai (1997). Structure 5, 775–788.
Enzyme IIAlactose is a component of the bacterial
phosphoenolpyruvate: sugar phosphotransferase system (PTS),
which is responsible for the binding, transmembrane transport
and phosphorylation of sugar substrates. In the crystal structure
of the trimeric enzyme each subunit contains three helices (I,
II and III) that pack against each other to form a nine-helix
bundle, which is stablized by a centrally located metal ion. A
model of the complex between phosphorylated HPr, a
regulatory protein in the PTS, and enzyme IIAlactose is
described.
15 June 1997, Structure
n Structure of bacteriophage T4 fibritin: a segmented
coiled coil and the role of the C-terminal domain.
Yizhi Tao, Sergei V Strelkov, Vadim V Mesyanzhinov and
Michael G Rossmann (1997). Structure 5, 789–798.
Fibritin is a structural protein of bacteriophage T4 which
promotes the assembly of the long tail fibers and their
subsequent attachment to the tail baseplate. In the 2.2 Å
resolution crystal structure, three identical subunits of 119
residues form a trimeric parallel coiled-coil domain and a small
globular C-terminal domain which adopts a β-propeller-like
structure with a hydrophobic interior. The interplay between
the stabilizing effect of the C-terminal domain and the labile
coiled-coil domain may be important for fibritin function.
June 1997, Structure
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